INTRODUCTION {#sec1-1}
============

The first autochthonous case of cutaneous leishmaniasis (CL) was reported in Sri Lanka in 1992,\[[@ref1]\] but now it is an established disease in this country with over 3000 cases seen throughout the country and is rising. The causative organism of CL isolated in Sri Lanka is Leishmania donovani MON-37,\[[@ref2]\] which also has the potential to invade the viscera and cause life threatening visceral leishmaniasis. In Sri Lanka intra-lesional or intra-muscular sodium stibogluconate (SSG) and cryotherapy are standard therapy.\[[@ref3]\] However the rising resistance to SSG is posing a major global treatment challenge.\[[@ref4][@ref5][@ref6]\] Here we report for the first time a case series of delayed response or failure to respond to standard CL therapy in Sri Lanka.

STUDY {#sec1-2}
=====

Clinical records of patients seen at the Anuradhapura Teaching Hospital, Dermatology Clinic, from April 2013 to February 2014 were studied. Out of the 396 patients who presented to the clinic during this period, eight patients continued to attend clinic due to poor response to treatment. "Delayed or lack of response to therapy" was defined as \<50% reduction of the size of the lesion or degree of re-epithelialization of the lesion in case of ulcers, or persistence of inflammation and swelling at the borders of the lesion in spite of several sessions of intralesional SSG or intramuscular SSG and/or cryotherapy administered over a period of 10 weeks to 6 months. Response to treatment was judged by an experienced consultant dermatologist through clinical examination.

Case series of eight patients who conformed to the definition of poor clinical response are described here. Informed consent was obtained from all study subjects to answer the interview schedule, to obtain samples from the lesions, and to take photographs. Lesion materials (aspirate and scrapings) were obtained under sterile conditions, following the standard procedure. Samples were inoculated into capillary cultures and examined for promastigotes; smears were stained with Giemsa to identify amastigotes. Samples were also stored at −70°C for molecular studies.

The study was approved by the Ethics Review Committee, Faculty of Medicine, Colombo.

RESULTS {#sec1-3}
=======

Case reports and follow-up details of the patients are given below:

Patient 1 {#sec2-1}
---------

A 59-year-old male presented in 2012 with an ulcerated nodule on the right cheek of 6 weeks duration. The nodule was 3.2 cm in size and the central ulcer was 1 cm. CL was confirmed by smear examination and he was treated with 18 doses of weekly intralesional SSG, and since there was \<50% improvement, he was given further 18 doses of intralesional SSG every other week. Lesion persisted and repeat smear and culture done after 4 months were positive for parasites.

Patient 2 {#sec2-2}
---------

A 63-year-old male presented with a 2.3 cm × 1.5 cm nodule over his nose of 3 years duration. CL was confirmed by smear examination and he was treated initially with 21 daily doses of intramuscular SSG; since he had \<50% response to treatment, further weekly doses of intralesional SSG was given for 12 weeks with 5 sessions of cryotherapy once in 2 weeks. Repeat smear and culture done 6 months later showed the persistence of parasites \[[Figure 1](#F1){ref-type="fig"}\].

![Lesion image of cutaneous leishmaniasis patient 2 after 21 doses of intramuscular sodium stibogluconate and 12 doses of intralesional sodium stibogluconate](TP-6-155-g001){#F1}

Patient 3 {#sec2-3}
---------

A 53-year-old male presented with a 2 cm × 3 cm nodule over the left elbow of 3 months duration. CL was confirmed by smear examination and he was treated with 11 intralesional doses of SSG weekly. Since he showed \<50% response to treatment, this was followed by 9 sessions of cryotherapy. Lesion persisted with no clinical improvement. Repeat smear and culture done 6 weeks after cessation of therapy remained positive for parasites.

Patient 4 {#sec2-4}
---------

A 17-year-old female presented with a 2 cm × 3.5 cm plaque over her left knee of 6 months duration. She was treated with 11 intralesional doses of SSG weekly, followed with one session of cryotherapy. Lesion remained with no clinical improvement and the left leg was swollen. Smears and culture remained positive for *Leishmania* parasites 14 weeks after the last treatment.

Patient 5 {#sec2-5}
---------

A 36-year-old male presented with a nodule 1.5 cm × 3 cm over the right arm of 2 years duration. CL was confirmed by microscopy and he was treated with 13 intralesional doses of SSG weekly. As he had \<50% response, he had 5 sessions of cryotherapy once in 2 weeks. Following which the patient defaulted treatment for over a year and returned, he was worried about the persisting lesion. Repeat smear and culture were done and both remained positive for parasites.

Patient 6 {#sec2-6}
---------

A 38-year-old female patient with a previous diagnosis of rheumatoid arthritis and on long-term steroid treatment presented having a 3 cm nodule with a 1.2 cm central ulcer on her left leg of 18 months duration. CL was confirmed by smear and she was treated with 15 weekly doses of intralesional SSG weekly. Since she responded poorly, this was followed by 4 sessions of cryotherapy once in 2 weeks. Repeat smear and culture done 3 months after the last cryotherapy session remained positive.

Patient 7 {#sec2-7}
---------

A 32-year-old man from Anuradhapura presented with a plaque of 5.6 cm over the left side of his forehead, which he had for 18 months, a small papule over his nose of 0.2 cm, and three other nodules on his back for 3 months. CL was confirmed by smear. He was administered intramuscular SSG for 21 days, and since response to treatment was poor, he was treated with 8 doses of intralesional SSG for the lesion on the forehead and with 3 doses of cryotherapy for the lesions on the back. Oral fluconazole 200 mg daily for 1 month was also given as well. The response still remained poor. Repeat smear and culture done after 1 month following treatment remained positive for parasites \[[Figure 2](#F2){ref-type="fig"}\].

![Lesion image of cutaneous leishmaniasis patient 7 after 21 doses of intramuscular sodium stibogluconate and 8 doses of intralesional sodium stibogluconate](TP-6-155-g002){#F2}

Patient 8 {#sec2-8}
---------

A 28-year-old female homemaker presented in 2012 with a periorbital plaque of 2 cm × 3.5 cm of 2 months duration. CL was confirmed by smear and culture. She was treated with 21 doses of intramuscular SSG; since she showed poor response, this was followed up with 11 doses of intralesional SSG weekly. Repeat smears done after 3 months following treatment were positive for parasites and lesion persisted \[[Figure 3](#F3){ref-type="fig"}\].

![Lesion image of cutaneous leishmaniasis patient 8 after 21 doses of intramuscular sodium stibogluconate and 11 doses of intralesional sodium stibogluconate](TP-6-155-g003){#F3}

DISCUSSION {#sec1-4}
==========

The case series confirms failure of CL lesions to respond to standard SSG therapy and cryotherapy.

Response to the treatment in CL is difficult to tackle because of multitude factors that influence the efficacy of drugs such as intrinsic and acquired variations in drug susceptibility of the different *Leishmania* species, host factors such as immunity, variable clinical response to treatment, doses used and technique of instillation, age of the lesions, coinfections, factors associated with drugs, and variations in compliance.\[[@ref5][@ref6]\]

A possible reason for treatment failure could be either due to intrinsic or due to acquired resistance to SSG. Intrinsic difference in species sensitivity to SSG is well documented. Studies using the amastigote-macrophage model has demonstrated that *L. donovani* and *Leishmania braziliensis* to be 3-5-fold more sensitive to SSG than *Leishmania major, Leishmania tropica*, and *Leishmania mexicana*.\[[@ref7]\] Similar findings have been observed in a controlled clinical trial in Guatemala, which compared the cure rate to antimonials in CL caused by different species.\[[@ref8]\] It was investigated in Iran whether the increased incidence of glucantime-unresponsive CL correlates with parasite resistance to the drug and reported that treatment failure for CL in Iran is due to glucantime-resistant parasites. The unresponsive isolates were mainly *L. tropica*.\[[@ref9]\]

The causative parasite of CL in Sri Lanka *L. donovani* MON-37\[[@ref2]\] is a species that usually causes visceral leishmaniasis.

Samples obtained from these patients for molecular studies identified the strain to belong to a distinctly different cluster within the Sri Lankan *L. donovani* group (unpublished data). In India acquired resistance of Leshmania donovani was due to inadequate doses of SSG, which has been well documented.\[[@ref6]\] *In vitro* amastigote-macrophage assay of *L. donovani* isolates taken from responders and nonresponders has shown that isolates from patients who did respond to SSG treatment were 3-fold more sensitive, compared to isolates from patients who did not respond.\[[@ref10]\] The significant differences in amastigote sensitivity support the concept of acquired resistance in India.\[[@ref7]\]

There is still no definite evidence on the level of efficacy of SSG based on standardized controlled clinical trials in CL caused by the species *L. donovani*. The treatment guidelines given by the WHO advisory committee for CL are focused on the standard parasites that cause CL, namely, *L. major*, *L. tropica*, *Leishmania aethiopica*, and *Leishmania infantum*. Recognized treatment options for old world CL include systemic therapy such as oral fluconazole, combination therapy of intravenous/intramuscular SSG with oral pentoxifylline or allopurinol or intravenous paromomycin, and local therapy with 15% paromomycin + 12% methyl benzethonium chloride ointment or thermotherapy.\[[@ref11]\] A clinical trial was carried out using thermotherapy as a novel mode of treatment for *L. donovani* CL in patients by the authors, and it was found to be a safe and efficient mode of treatment (personal communication). Thermotherapy may be the answer to patients with poorly responding lesions. Further studies regarding this are ongoing. It could also be argued that ineffectiveness of SSG might be due to the generic versions of SSG used in Sri Lanka. However, no differences were seen in studies, done on American CL, though the numbers were small.\[[@ref12]\]

CONCLUSIONS {#sec1-5}
===========

CL is an emerging public health problem in Sri Lanka and is now presented also with a treatment challenge. Although SSG still remains the gold standard for treatment of CL in Sri Lanka, incomplete response to treatment and drug resistance of the causative parasite is a major concern. It is recommended policy for monitoring and standardization of therapy be urgently implemented for early recognition and effective control of the spread of drug resistance. There is also a need for well-designed clinical trials on all available treatment options for CL to identify the most appropriate treatment regimens for CL caused by the local parasite, *L. donovani*.

Pentostam^®^ Injection (GlaxosmithKline) -- Sodium Stibogluconate.
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